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Question 1 [6 marks] 


(a) What is throwing an exception? 
(b) What is catching an exception? 


(c) Given an ordered binary tree, why is it desirable for it to be balanced? 


Question 2 [12 marks] 
Using big O notation, fill in the following table. 


Worst case time Worst case time 
performance for insertion | performance for lookup 
A dynamic array, e.g. an ArrayList 


A singly linked list 
AVL tree 


Question 3 [12 marks] 


(a) Draw a picture of how an ordered binary tree would look after the insertion of the following 
integers: 


10,3, 5, 20,4, —1,—5,—2. 
(b) In what order will these elements be visited in a pre-order transversal? 
(c) In what order will these elements be visited in an in-order transversal? 


(d) In what order will these elements be visited in a post-order transversal? 


Question 4 [4 marks] 
The following function returns the largest element in an ArrayList of Integer objects, if the 
ArrayList is empty then the function throws an IllegalStateException: 


public int getLargest (ArrayList<Integer> xs) throws IllegalStateException { 
if (xs.isEmpty()) 
throw new IllegalStateException() ; 


int largest = xs.get(0); 
for (Integer x : xs) 
if (x > largest) 
largest = x; 


return largest; 


Modify the above function, so that it will work for an ArrayList containing a generic type T that 
implements the Comparable interface. 
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Question 5 [6 marks] 
What will the following program output? 


public class EuclidsAlgorithm { 
public static int gcd(int a, int b) { 
int c; 
String aString = Integer.toString(a) ; 
String bString = Integer.toString(b) ; 


System.out.println("Entering gcd(" + aString + ", "+ bString + ")..."); 
if (a:< b) 4 
c= a; 
a=b; 
b=c; 
} 
if (b == 0) 
return a; 
else 


return gcd(a - b, b); 
} 


public static void main(String[] args) { 
String answer = Integer.toString(gcd(15, 9)); 
System.out.printin("gcd(15, 9) = " + answer); 


Question 6 [6 marks] 
Consider the generic class 


public class Pair<T> { 
private T first; 
private T second; 


public Pair(T f, Ts) f 
first = f; 
second = s; 


} 


public T getFirst() {return first;} 
public T getSecond() {return second; } 


What will this code look like after erasure has been applied to the generic types? 
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Question 7 [12 marks] 
Consider the interface 


public interface AbstractStack<T> { 
public boolean isEmpty() ; 
public void push(T element) ; 
public T pop(); 


Write a generic class called MyStack which implements AbstractStack. Your implementation 
has to work like a standard stack. If pop is called and the stack is empty then you must throw 
EmptyStackException. You may only use classes made available by the following import state- 
ments: 


import java.lang.*; 
import java.util.ArrayList; 
import java.util.EmptyStackException; 


Question 8 [12 marks] 
Write an implementation of Quicksort which always uses the first element as the pivot. You may 
use pseudocode. 


Please remember- This examination question paper must be handed in. Failure to do so may result 
in the cancellation of all marks for this examination. Writing your name and student number on 
the front will help us confirm that your paper has been returned. 


